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STEWART GULCH TONGUE — A NEW
TONGUE OF THE EOCENE GREEN RIVER
FORMATION, PICEANCE CREEK BASIN,
COLORADO

By WiLLiam J. HaiL Jr

ABSTRACT

+  Mapping in the northern and central parts of the Piceance Creek basin of north-
western Colorado shows that several relatively thin dominantly marlstone units tongue
northward into the Eocene Uinta Formation and merge southward with the Eocene
Parachute Creek Member of the Green River Formation. Five of these tongues, useful
in mapping, have been previously named. A sixth is here named the Stewart Gulch
Tongue of the Green River Formation. The Stewart Gulch Tongue ranges in thickness
from about 10 to 55 feet (3—17 m). It has been identified and locally mapped in the
south-central part of the Piceance Creek basin in the area of the Rio Blanco-Garfield
County line.

INTRODUCTION

A continuing program of geologic quandrangle mapping in the Pi-
ceance Creek basin during the past several years has demonstrated
the usefulness of certain marlstone units as stratigraphic markers.
Five of these units have been previously named, and a sixth is here
named and described.

The Uinta Formation of Eocene age forms most of the surface rocks
of the Piceance Creek basin. The Uinta is as much as 1,400 feet (430
m) thick and consists largely of a complex sequence of sandstone and
siltstone, with lesser mudstone, shale, and marlstone. The main body
of the Uinta overlies the main body of the Green River Formation.
Both formations were deposited in or adjacent to the Eocene Lake
Uinta (Donnell, 1961, p. 862—863). Rocks of the Green River are domi-
nantly lacustrine; rocks of the Uinta are dominantly alluvial and
near-shore lacustrine, deposited during the waning stages of Lake
Uinta. The two formations are complexly intertongued. The
widespread marlstone tongues of Green River in the Uinta were
deposited during short-lived transgressions of the lake during its wan-
ing stages. El
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Mapping and other stratigraphic studies thus far suggest a general
stratigraphic rise in the intertonguing Green River-Uinta contact
from north to south. Tongues of the Uinta point generally south;
marlstone tongues of the Green River point generally north. (See
O’Sullivan, 1974; O'Sullivan, 1975, fig. 2; Duncan and others, 1974, fig.
4.) Thus a northerly source is indicated for most of the Uinta Forma-
tion clastic sediments at least as far south as the rim of the Piceance
Creek drainage basin, and probably beyond (fig. 1).

Duncan and others (1974) named four marlstone tongues that they
found useful in mapping the northern and central parts of the Pi-
ceance Creek basin. These are, in ascending order, the Yellow Creek,
Dry Fork, Thirteenmile Creek, and Black Sulphur Tongues of the
Green River Formation. A higher tongue, the Coughs Creek Tongue of
the Green River, was named and described by O’Sullivan (1975), as a
result of investigations generally south of Piceance Creek. A still high-
er marlstone tongue of the Green River Formation is here named the
Stewart Gulch Tongue of the Green River Formation.

STEWART GULCH TONGUE OF GREEN RIVER FORMATION
DEFINITION AND TYPE SECTION
A light-gray dominantly marlstone sequence of Eocene age is here
named the Stewart Gulch Tongue of the Green River Formation for
exposures along the Middle Fork of Stewart Gulch, a tributary of Pi-
ceance Creek (fig. 1) in Rio Blanco County, Colo. The type section was
measured in the SW1/sNE /s NW !/ssec. 3, T. 4 S., R. 96 W., about
2,400 feet (730 m) east of the road along the Middle Fork, and about
500 feet (150 m) above the valley bottom. The locality lies about 7!/2
miles (12 km) south of Piceance Creek via the dirt road which follows
the Middle Fork.
STRATIGRAPHIC RELATIONS

Figure 2 shows the stratigraphic position of the Stewart Gulch
Tongue in the Uinta-Parachute Creek sequence. All the named
tongues merge with the main body of the Parachute Creek Member of
the Green River Formation. The two unnamed Green River units
above the Stewart Gulch Tongue, shown in figure 2, were mapped as
informal units in parts of the Cutoff Gulch quadrangle (Hail, 1975)
and the Bull Fork quadrangle (Hail, 1977). The lower of these two un-
named units was informally designated “marlstone at Barnes Ridge”
in these quadrangles. The upper unit was informally designated
“marker bed at Bull Fork” in the Bull Fork quadrangle. Figure 3
shows the correlation of the Stewart Gulch Tongue and associated
units in two measured sections. It also shows the heterogeneous
lithology of the enclosing Uinta Formation.
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Type section of the Stewart Gulch Tongue of Green River Formation
[SW1/,NE 1/« NW1/sSec. 3, T. 4 S,, R. 96 W., Rio Blanco County, Colo.]

Thickness
(feet) (m)
Uinta Formation (part):
Sandstone, medium-brown, fine-grained, impure; contains
some light-gray lenses, variably resistant; poorly
exposed; higher beds not measured 40+ 12+
Shale, light-brownish-gray, marly, silty, subfissile; grades
to sandstone above 11 34
Marlstone, light-gray, slightly silty 5 1.5
Sandstone, light-brownish-gray, fine- to medium-grained,
moderately resistant; forms ledge 4 1.2
Siltstone, medium-brown, marly to argillaceous; contains
carbon trash; becomes very sandy in upper few feet and
grades to overlying unit; weathers out to thin irregular
chips 16 4.9
Limestone, dark-brownish-gray, finely crystalline;
weathers out to thin rusty-brownslabs _____________ 0.2 0.06
Stewart Gulch Tongue of Green River Formation:
Marlstone, light-brownish-gray to light-gray, silty ______ 9 2.7
Shale, light-brown, marly; gradational from underlying
unit 1 0.3
Marlstone, light-gray, thin-bedded; locally weathers out to
thin flat chips 13 4
Sandstone, light-brown, fine- to medium-grained; exhibits
some even bedding; forms rounded ledges ___________ 10 3
Siltstone, greenish-gray, marly; contains sparse carbon
trash; weathers out to subfissilechips _____________ 13 4
Marlstone, light-brown, silty, even-bedded; weathers light
gray; weathers out to thin subfissilechips ___________ 4 1.2
Total, Stewart Gulch Tongue 50 15.2
Uinta Formation (part):
Sandstone, light-grayish-brown; forms obscure ledge ____ 1 0.3
Siltstone, light-brown, marly 4 1.2
Sandstone, light-brown, medium-grained, poorly sorted,
impure, massive, resistant; contains some massive
spheroidal concretions; forms ledges and major bench to
west; lower beds not measured 15+ 4.6+

DISTRIBUTION, LITHOLOGY, AND THICKNESS

The Stewart Guich Tongue was mapped throughout the Cutoff
Gulch quadrangle (Hail, 1975) where it was designated “marlstone at
Stewart Gulch,” and throughout the Bull Fork quadrangle (Hail,
1977). The unit has also been recognized in parts of all the adjacent
quadrangles. Geologic mapping in the drainage of Stewart Gulch and
Willow Creek indicates that the Stewart Gulch Tongue extends about
6 to 7 miles (10—11 km) north of the Rio Blanco-Garfield County line
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FIGURE 1.—Index map of part of the Piceance Creek basin. Star shows locality of the
type section of the Stewart Gulch Tongue. Cross section through localities 1—4 is
shown in Figure 2; correlation between localities 3 and 5 is shown in figure 3.

as a useful map unit. Subsurface drill-hole studies indicate that the
Stewart Gulch Tongue probably joins the main body of the Parachute

Creek Member of the Green River about 11 to 12 miles (18—19 km)
south of the county line.



E5

STEWART GULCH TONGUE, PICEANCE CREEK BASIN, COLO.

‘0L X Imoqe uoneiadfexa [edsiaa adpa| AusBoyep jo doj st wmje(q "parddis uonyevw
-J0, BIUL() ‘9IYM UOT}RULIOJ JATY udair) *(9 "d ‘ "8y ‘GLET) usAME,Q 0818 338 (31 'd ‘¥ "3y ‘L6 1) s19Yjo pue usdun(g woly yred uy ‘uoryew
-10 BUI() 84} 0} PUEB UOIJBULIO] JIATY UIAIY) 3y} Jo s3red 19y30 03 anduo], Yo[ny) Hemals ayj jo suonje[aa arydesdiyes)s pazieioushH—'g NI

3891 91nyoeiey
j0
3104 159M
-—

14

(W 6°01)
S37NW 89

NOILvWHOS H3AIH N33HD 4O HIGW3IW H33HO 31LNHOVHVYd

.

Ve

SHILIWOTIN 0L

I T
S3ITIW oL S

. . W3IAIEN3ZHD .
40 3NONOL

.’ H3AIY N33WO- "
' 403n9NOL -
33°D SHONOD .

S 0
|
|

n

uoas Ul pueg/\ -

3@8a1d
Janyd|ng
3oe|1g

39037 ANVOOHVIN 40 401

=

8910 MO||d
(W 9°12) 38310 MOJIDA

HOIND LUVMILS - ~ .°  NojLyNHOd VAN
T T
I e 010
SNOoNLo38
oot
05
002 ~gu313W
1334
uoIn9
emalg
- (un Z°'€Z)
3 STUN vpL

4

SN VEL !



E6 CONTRIBUTIONS TO STRATIGRAPHY

7.5 MILES

¢ (12 km)

T
W

N gt =g
5 p.“\o s
EXPLANATION 2
@
=5~51 VUINTA FORMATION “?\\
Sandstone o &

Concretionary
sandstone

Ch led
sandstone

Silty
maristone

UINTA FORMATION

FEET METERS
200 - 60

— 50

150 —
40

100 + 30

—20

10

0o—+o
UINTA FORMATION

PARACHUTE CREEK MEMBER OF
GREEN RIVER FORMATION

—— e oy —— ——
—_———— — ————

FiGURE 3.—Measured sections showing position of Stewart Gulch Tongue and associ-
ated units. Section at locality 5 was measured in the S!/z sec. 18, and the N'/z sec.
19,T.4S., R.97 W. Section at locality 3 was measured in the SW'/s sec. 9, NW/4 sec.
16, and the NE!/a sec. 17, T. 4 S., R. 96 W. Position of Uinta-Parachute Creek contact
was determined from nearby drill holes.



STEWART GULCH TONGUE, PICEANCE CREEK BASIN, COLO. E7

The Stewart Gulch Tongue locally forms prominent outcrops. In
areas of good exposure, its light-gray color contrasts with the brown
color of the Uinta Formation. In many places, the Stewart Gulch
Tongue caps benches or crops out at the break between benches of
Uinta Formation sandstones.

Where examined thus far, the Stewart Gulch ranges in thickness
from about 10 to 55 feet (3—17 m), probably averaging about 35 feet
(11 m). It is generally thinnest near its northern limit.

Throughout most of its known outcrop area, the Stewart Gulch
Tongue is dominantly marlstone. In the southern part of its outcrop
area, near its merger point with the Parachute Creek Member, the
marlstone is largely low grade oil shale with values ranging mostly
between 5 and 10 gallons per ton (about 20—401/t), but locally as much
as 15 gallons per ton (about 60 1/t). Farther north, oil-shale values in
the Stewart Gulch become generally sparse, silt content increases,
and a few beds of siltstone are present. In the northern part of its out-
crop area, oil-shale values are generally lacking, the proportion of silty
marlstone and siltstone increases, and sand becomes a prominent con-
stituent. At its northern edge, the Stewart Gulch is marked locally by
greenish-gray clayey siltstone; it becomes very silty and sandy and
loses its identity as a distinctive map unit.

The wedge of dominantly clastic Uinta Formation sediments
separating the Stewart Gulch Tongue from the underlying Coughs
Creek Tongue varies in thickness but in general thins markedly from
north to south. The maximum known thickness is near the Rio Blan-
co-Garfield County line, where it ranges from about 250 to 400 feet
(75—120 m) in thickness (figs. 2, 3). To the south, along the West Fork
of Parachute Creek, the Uinta wedge is only about 50 to 150 feet
(15—45 m) thick, diminishing to the vanishing point still farther
south. The wedge of Uinta separating the Stewart Gulch Tongue from
the overlying marlstone at Barnes Ridge is also highly variable in
thickness but thins generally to the south. The Uinta wedge ranges
from about 150 to 400 feet (46—120 m) in thickness in the drainages of
Stewart Gulch and Willow Creek, thinning southwestward to about 50
feet (15 m) in upper Camp Gulch. Presumably, it too thins to the
vanishing point farther south.
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